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SUBSTANTIALLY STATIONARY PRESSURE 
SENSITIVE SYSTEM FOR PROVIDING 
INPUT TO AN ELECTRICAL DEVICE, 

PARTICULARLY A COMPUTER 

FIELD OF THE INVENTION 

The present invention pertains to pressure sensitive 
mechanical sensor systems Which provide an input to elec 
trical devices; more particularly, the present invention per 
tains to substantially stationary pressure sensitive mechani 
cal sensor systems Which may be used to position the cursor 
on a computer screen. 

BACKGROUND 

While the present invention Will be described in terms of 
a computer mouse, those of ordinary skill in the art Will 
understand that the principles embodied in the present 
invention are applicable to a Wide range of pressure sensitive 
mechanical sensor systems that are frequently used for 
providing input to one or more electrical devices. 

Most computer users have become quite familiar With the 
use of a hand-operated moveable computer mouse for con 
trolling the position of the cursor on a computer screen. Such 
devices move on a roller ball. When the cursor is in its 
desired location the user typically depresses a left or right 
control button to activate a program or provide operating 
instructions to the computer. 

While many use a hand-operated moveable computer 
mouse to operate personal computers, a hand-operated 
moveable computer mouse is not suitable for all computer 
users. For eXample, When the space in Which to move a 
computer mouse is limited, there is a need for a computer 
mouse Which can provide an input to a computer based 
solely on the force applied to the computer mouse. Such 
pressure sensitive computer input devices Would be particu 
larly suitable for computer users Who may be suffering from 
Carpal Tunnel Syndrome in their hands but are able to use 
their feet to position a cursor on a computer screen. In May 
1996, Scienti?c American MagaZine reported that some 
manufacturers Were adapting hand-operated, roller ball type 
computer mouse input devices for engagement by the com 
puter user’s foot. 

Pressure sensitive computer input sensor systems Would 
also be particularly bene?cial for handicapped or elderly 
computer users Who may not have the facility to make 
accurate movements of a computer mouse on a roller ball yet 
could eXert the necessary force on a pressure sensitive 
device to position a cursor on a computer screen and activate 
a left or right pressure sensitive control sWitch. 

There is, therefore, a need in the art for a substantially 
stationary pressure sensitive mechanical sensor system 
Which can be used to move and position a cursor on a 

computer screen and provide left and right pressure sensitive 
control sWitches or mouse control buttons. 

SUMMARY 

The present invention provides a substantially stationary 
pressure sensitive mechanical sensor system can be used to 
provide an input to a computer for controlling the position 
of a cursor on a computer screen. More generally, the present 
invention describes a substantially stationary electro 
mechanical sensor system Which can be used to provide a 
signal to an electrical device based on the force applied to 
the sensor. 

The substantially stationary pressure sensitive computer 
input mechanical sensor system of the present invention 
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2 
includes a laminar spring block assembly having a ?rst and 
a second laminar spring. The ?rst and second laminar 
springs are oriented along aXes Which are perpendicular to 
each other. When force is applied to the substantially sta 
tionary pressure sensitive computer input mechanical sensor 
system of the present invention, one or both of the tWo 
laminar springs de?ect slightly. Because the tWo laminar 
springs also provide a re?ective surface, the small de?ection 
of the laminar springs can be measured With an opto 
electronic system Which measures the changes in the re?ec 
tion of a beam of light When the re?ective surface of the 
laminar spring is moved. Speci?cally, the output of the 
opto-electronic system is an electrical signal Which is rep 
resentative of the de?ection of each of the tWo laminar 
springs. 
The tWo opto-electronic systems associated With each of 

the ?rst and second laminar springs sense the change in the 
re?ection of a beam of light Which is ?rst emitted by an 
LED. The re?ection of the beam of light off the surface of 
each of the tWo laminar springs is measured by a light 
receptor or a photo-transistor. The electrical signal output 
from the light receptor is representative of the distance that 
the re?ected light beam travels from the surface of each of 
the tWo laminar springs to the light receptor. Because of the 
angular relationship betWeen the LED and the light receptor 
any small de?ection of the laminar spring Will change the 
amount of light re?ected by the laminar spring and subse 
quently received by the light receptor. The change in the 
amount of light received by the light receptor changes the 
electrical signal produced by the light receptor. Thus, the 
electrical signal output of the light receptor can be directly 
correlated to the de?ection of each of the tWo laminar 
springs Which in turn can be correlated to the orthogonal 
force components placed on each of the tWo laminar springs. 
The electrical signal output of the light receptors associ 

ated With both of the aXes on Which the tWo laminar springs 
are located is compared to a reference signal using a 
comparison circuit. The output of this comparison circuit is 
indicative of the result of the comparison of the electrical 
signal output of the tWo light receptors to the reference 
signal. The output of the comparison circuit is then con 
veyed to a second circuit Which transforms the output of the 
comparison circuit into a digital signal. This digital signal 
contains information Which indicates Whether the force on 
the sensor is up, doWn, left, or right. 
The digital signal output of the second circuit is subse 

quently conveyed to a third circuit. The third circuit trans 
forms the digital signal from the second circuit into a signal 
usable by the computer or by the electrical device. In the 
preferred embodiment of the invention the directional infor 
mation from the digital circuit is conveyed to the third circuit 
on clock pulses Which are 90° out of phase With each other. 

BRIEF DESCRIPTION OF THE FIGURES 

A better understanding of the substantially stationary 
pressure sensitive mechanical sensor system for providing 
an input signal to a computer for controlling the position of 
a cursor on a computer screen may be had by reference to the 
?gures Wherein: 

FIG. 1 is a perspective vieW of the cursor movement 
assembly portion of the substantially stationary pressure 
sensitive mechanical sensor system of the present invention; 

FIG. 2 is an exploded vieW of the cursor movement 
assembly portion of the device shoWn in FIG. 1; 

FIG. 3 is a perspective vieW of the laminar spring block 
assembly used to connect the top and bottom support plates 
of the cursor movement portion of the device; 
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FIG. 4 is a plan vieW of the position of the LED and light 
receptor or photo transistor; 

FIG. 5 is an enlarged perspective vieW of the left and right 
pressure sensitive control sWitch assembly; 

FIG. 5a is a right side elevational vieW, in partial section, 
of the control sWitch assembly shoWn in FIG. 5; 

FIG. 6 is the response curve used to select a voltage Which 
is indicative of the amount of re?ected light received by the 
light receptor or photo transistor; 

FIG. 7 is a ?rst block diagram illustrating the processing 
of the signals received from the light receptors or photo 
transistors; 

FIG. 8 is the truth table used to produce four directional 
signals indicative of the direction of force application; 

FIG. 9 is a second block diagram illustrating the process 
ing of the four directional signals. 

DESCRIPTION OF THE EMBODIMENTS 

While the present invention may be used to provide 
position signal input information to a variety of electrical 
equipment the present invention Will be explained particu 
larly With regard to its utiliZation to provide movement of a 
cursor on a computer screen. Speci?cally, the pressure 
sensitive mechanical sensor system of the present invention 
Will be explained With regard to its utiliZation to provide the 
type of cursor movement on a computer screen noW most 

frequently provided by a hand-operated computer mouse 
Which moves on a rollerball. 

Abetter understanding of the construction of the pressure 
sensitive mechanical sensor system 10 of the present inven 
tion may be had by reference to FIGS. 1 and 2. Therein it 
may be seen that the pressure sensitive mechanical sensor 
system 10 of the present invention includes three parts. The 
?rst part is the cursor movement assembly portion 20. The 
second portion is the electronics package 42 and the third 
portion is the pressure sensitive sWitch assembly 50. The 
pressure sensitive sWitch assembly 50 Which connects to the 
electronics package 42 is shoWn in FIG. 5. 

The cursor movement assembly 20 includes four ele 
ments. The ?rst element is a support plate 24. The support 
plate 24 may be placed on a substantially level surface, such 
as a ?oor. The support plate 24 provides a mounting for the 
second element, the laminar spring block assembly 26. The 
laminar spring block assembly 26 in turn connects to the 
third element, the force receiving plate 22. Mounted along 
side the laminar spring block assembly 26 betWeen the 
support plate 24 and the force receiving plate 22 is the fourth 
element, the tWo opto-electronic systems 70, 80. 

In the preferred embodiment, the user’s foot is placed on 
the force receiving plate 22. When the user applies force to 
the force receiving plate 22 the laminar spring block assem 
bly 26 Which connects the support plate 24 and the force 
receiving plate 22 experiences a slight de?ection. The 
amount of this de?ection is dependent on the rigidity of the 
laminar spring block assembly 26. 
As shoWn in FIG. 2 the mechanical interconnection 

betWeen the support plate 24 and the force receiving plate 22 
is by threaded fasteners 40 Which engage the laminar spring 
block assembly 26. As shoWn in FIG. 3, the laminar spring 
block assembly 26 consists of tWo sets of tWo parallel 
laminar springs 28, 30. Each of the tWo sets of tWo parallel 
laminar springs 28, 30 is oriented substantially perpendicu 
lar to the other set. Because the laminar springs are oriented 
along axes perpendicular to each other, typically called x and 
y axes, the de?ection of a laminar spring oriented along the 
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4 
x and y axes represents the components of the applied force 
along the x and y axes respectively. 
As may be seen in FIGS. 2 and 3, the bottom of the ?rst 

pair of laminar springs 28 is connected to the bottom spacer 
plate 32 by four screW fasteners 38. The top of the ?rst pair 
of laminar springs 28 is connected to the middle spacer plate 
34. Also connected to the middle spacer plate 34 is the 
bottom of the second pair of laminar springs 30. The top of 
the second pair of laminar springs 30 is also connected to the 
top spacer plate 36 by screW fasteners 38. 
When force is applied to the force receiving plate 22, the 

laminar spring pairs 28, 30 de?ect in a manner predicted by 
the ChetWynd equation. Speci?cally, if: x=de?ection in the 
extreme; the ChetWynd equation predicts that x=4F13/Ebh, 
Where: 

F=force applied to a laminar spring expressed in terms of 
NeWtons; 

1=the length of the spring in meters; 
E=the modulus of elasticity of the material from Which 

the laminar spring is made; 
b=the Width of the laminar spring in meters; and 
h=the thickness of the laminar spring in meters. 
Thus, the sensitivity of the laminar block assembly 26 is 

dependent on the siZe of the individual laminar springs 28, 
30. The de?ection of one of the laminar springs in each 
laminar spring pair 28, 30 along each axis is sensed by the 
?rst and second opto-electronic systems 70, 80 Which are 
placed in close proximity to the surface 78, 88 of the laminar 
springs. As the laminar springs de?ect in response to the 
applied force, the distance betWeen the surface of the 
laminar spring and the light receptor portions 76, 86 (FIG. 
4) of the opto-electronic systems 70, 80 either increases or 
decreases. 
The positional relationship betWeen the surface 78, 88 of 

the laminar spring and the light receptor 76, 86 may be seen 
With regard to FIG. 4. Therein it may been seen that the light 
receptor 76, 86 is placed substantially orthogonally to the 
surface of the laminar spring. The light emitting diode 74, 84 
or other light emitting source is placed at an angle of 
substantially 30° to the receptor by the holder 72, 82. The 
purpose of this angular offset is explained beloW. 

The amount of emitted light Which is re?ected off the 
surface 78, 88 of the laminar spring and received by the light 
receptor 76, 86 is affected by the distance from the surface 
78, 88 of the laminar spring to the light receptor 76, 86. 
Speci?cally, if the distance betWeen the re?ective surface 
78, 88 of the laminar spring and the light receptor 76, 86 is 
increased, the light receptor 76, 86 senses a different inten 
sity of light than if the distance betWeen the re?ective 
surface 78, 88 of the laminar spring and the light receptor 76, 
86 is decreased. This difference in the amount of light 
received by the light receptor 76, 86 is represented by 
different electrical signals produced at the output of the light 
receptor 76, 86. These electrical signals are transformed into 
signals Which may be used by a computer by using the 
electronic circuitry explained beloW Which may be con 
tained in a box 42. 
While an opto-electronic system is utiliZed With laminar 

springs in the present invention, it Will be understood by 
those of ordinary skill in the art that other types of springs 
or resilient devices may be used Without departing from the 
scope of the present invention. 
As may be seen in FIG. 5 the sensor system of the present 

invention may also include a pressure sensitive sWitch 
assembly 50 Which includes sWitches 58, 60 Which are 
similar to the left and right buttons normally found on a 
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hand-operated computer mouse. In the instant invention 
these pressure sensitive sWitches 58, 60 are operated by the 
foot of the user. Thus, When it is desired to “click” the left 
button of the mouse or to “clic ” the right button of the 
mouse the user merely repositions his foot to the proper 
position and presses either a left or right pedal 52, 54 Which 
activates one of the pressure sensitive sWitches 58, 60. In the 
illustrated embodiment a middle pedal 56 is shoWn Which 
can provide a central rest location for the foot of the user. 
The angle of the pressure sensitive sWitch assembly may be 
set by a support brace (not shoWn). 

Returning noW to the electrical output of the light recep 
tors 76, 86, the output signal 112, 114 from each of the tWo 
light receptors 76, 86 is processed initially according to the 
How diagram 110 shoWn in FIG. 7. First, the output of the 
light receptor 76, 86 is compared to a reference signal 116, 
118. The comparison to the reference signal 116, 118 deter 
mines Whether the directional force on the ?rst laminar 
spring is in either an up or a doWn direction and the 
comparison to the reference signal 120, 122 determines 
Whether the force on the second laminar spring is in either 
a left or a right direction. 
As shoWn in FIG. 7 the output from the receptors 86 is 

passed through the comparison circuits 128, 130 to compare 
the preset values 120, 122 representing the inferior point on 
the left part of the X aXis and the rightmost point on the X 
aXis. This determines the position of the cursor on the X aXis. 
Similarly the output 112 of the receptor 76 on the y aXis is 
passed through comparison circuits 124, 126 to compare 
preset values 116, 118 to the inferior and superior points on 
the y aXis to determine the position of the cursor on the y 
aX1s. 

The comparison circuits use the output from the voltage 
distance response relationship 100 shoWn in FIG. 6. The 
output from the light receptors 76, 86 is compared to the set 
points for each aXis. As an eXample, using the truth table 106 
shoWn in FIG. 8, When there is no movement at all, the 
output voltage is 1.0 volt. When there is a force on the force 
receiving plate 22 aWay from the body of the user or to the 
right of the body of the user, the voltage increases to 2.0 
volts. When the force on the force receiving plate 22 is 
toWard the body of the user or to the left, the voltage drops 
to 0.5 volts. Thus, the truth table 106 shoWn in FIG. 8 Works 
together With the voltage distance response relationship 100 
shoWn in FIG. 6 to indicate cursor displacement. It is the 
setting of the angle betWeen the light emitter 74, 84 and the 
light receptor 76, 86 Which determines the voltage associ 
ated With a rest position and Whether the voltage displace 
ment characteristic is on the front slope 104 or the back 
slope 102 of the voltage distance relationship 100 shoWn in 
FIG. 6. In the preferred embodiment the device is set to Work 
on the back slope 102. That is, When the distance betWeen 
the re?ective surface 78, 88 of the laminar spring and the 
light receptor 76, 86 increases, there is less voltage. 
Similarly, When the distance betWeen the re?ective surface 
78, 88 of the laminar spring and the light receptor 76, 86 
decreases, there is a greater voltage. 

The output from the block diagram 110 as depicted in 
FIG. 7 continues into the block diagram 150 as depicted in 
FIG. 9. Therein it Will be seen that transmission of the left 
and right and up and doWn signals to the mouse control 
circuit 180 signals through the ?rst and second selectors 156, 
158 is triggered by a clock signal system 170. This clock 
signal system 170 includes a principal clock 172, a fre 
quency separator 174, a phase delay 176 and a phase out 
clock 178. Such systems are Well knoWn by those of 
ordinary skill in the art. A multipleXor determines Which 

10 

15 

20 

25 

30 

35 

40 

45 

55 

60 

65 

6 
clock pulse goes ?rst. The clock pulse triggers the transmis 
sion of the signals to the mouse control circuit 180. The 
signals are transmitted 90° out of phase With each other 
through four opto-couplers 160, 162, 164, 166. Signals 
generally associated With the clicking of mouse buttons 
come directly to the mouse control circuit from the left and 
right pressure control sWitches shoWn in FIG. 5. 

For the output signals 112, 114 from the light receptors 76, 
86 to be usable they must be converted by ?rst and second 
digital logic circuits 152, 154 into a digital signal. This 
digital signal is then converted into a signal Which is usable 
by the electrical device requiring such signal. In a computer 
cursor control system the digital signal is typically conveyed 
to mouse control circuit. The mouse control circuit provides 
speci?c instructions for the computer to position the cursor 
on the computer screen. When the cursor is in proper 
position on the computer screen, additional signals from the 
left 58 or the right 60 cursor sensitive control sWitches may 
be received. 

It Will noW be understood by those of ordinary skill in the 
art that the sensor for providing an electrical signal based on 
the force imparted to the sensor has been disclosed by 
reference to the preferred embodiment. Other embodiments 
of the instant invention based on the foregoing disclosure 
Will be understood by those of ordinary skill in the art. 

I claim: 
1. A sensor for providing an input signal to an electrical 

device, said sensor comprising: 
a ?rst laminar spring oriented along a ?rst aXis; 
a second laminar spring oriented along a second aXis, said 

second aXis being substantially perpendicular to said 
?rst aXis; 

means for applying force to said ?rst and second laminar 
springs so as to cause a small mechanical deformation 
of said ?rst and second laminar springs; 

a ?rst and second opto-electronic sensor systems, said 
?rst and second opto-electronic sensor systems being 
constructed and arranged to sense the deformation of 
said ?rst and second laminar springs, respectively, by 
the change in the re?ection of light from said ?rst and 
second laminar springs, Wherein said ?rst opto 
electronic sensor system generates a ?rst electrical 
signal representative of the force applied to said ?rst 
laminar spring and Wherein said second opto-electronic 
sensor system generates a second electrical signal rep 
resentative of the force applied to said second laminar 
spring; 

means for transforming said ?rst and second electrical 
signals into electrical signals usable by the electrical 
device. 

2. The sensor for providing an input signal to an electrical 
device as de?ned in claim 1 Wherein: 

said opto-electronic sensor systems include means for 
generating light and means for receiving light, said 
means for receiving light further including means for 
providing an electrical signal representative of said 
received light. 

3. The sensor for providing an input signal to an electrical 
device as de?ned in claim 2 Wherein: 

each of said means for receiving light is placed substan 
tially orthogonal to each of said laminar springs. 

4. The sensor for providing an input signal to an electrical 
device as de?ned in claim 3 Wherein: 

the electrical output of said means for receiving light is 
established by the angular position of said means for 
generating light With respect to said means for receiv 
ing light. 
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5. The sensor for providing an input signal to an electrical 
device as de?ned in claim 4 Wherein: 

said means for transforming said ?rst and second electri 
cal signals into electrical signals usable by the electrical 
device further includes a comparison circuit. 

6. The sensor for providing an input signal to an electrical 
device as de?ned in claim 5 Wherein: 

said comparison circuit generates an electrical signal 
determined by the distance betWeen one of said means 
for receiving light and one of said laminar springs. 

7. The sensor for providing an input signal to an electrical 
device as de?ned in claim 6 Wherein: 

said means for transforming said ?rst and second electri 
cal signals further includes a circuit for transforming 
the output of said comparison circuit into a digital 
signal. 

8. The sensor for providing an input signal to an electrical 
device as de?ned in claim 7 Wherein: 

said means for transforming said ?rst and second electri 

10 

cal signals further includes a circuit for transforming 20 
said digital signal into a signal usable by the electrical 
device. 

9. The sensor for providing an input signal to an electrical 
device as de?ned in claim 8 Wherein: 

the transmission of said digital signals to said means for 
transforming said digital signals into signals usable by 
the electrical device is triggered by clock pulses. 

10. The sensor for providing an input signal to an elec 
trical device as de?ned in claim 9 Wherein: 

a signal relating to the position of said ?rst laminar spring 
is conveyed on a clock pulse 90° out of phase to the 
clock pulse conveying the position of said second 
laminar spring. 

11. A method for converting an applied mechanical force 
into an input signal for an electrical device, said method 
comprising the steps of: 

de?ecting a ?rst laminar spring in a ?rst direction; 
de?ecting a second laminar spring in a second direction, 

said second direction being substantially perpendicular 
to said ?rst direction; 

sensing the de?ection of said ?rst and second laminar 
springs With ?rst and second opto-electronic systems 
by re?ecting light off the surface of said laminar 
springs; 

transforming the output of said ?rst and second opto 
electronic systems into an electrical signal usable by 
the electrical device. 

12. The method for converting an applied force into an 
input signal for an electrical device as de?ned in claim 11 
Wherein: 

said step of transforming the output of said opto 
electronic systems into an electrical signal further 
includes comparing the electrical signal to a reference 
signal. 

13. The method for converting an applied force into an 
input signal for an electrical device as de?ned in claim 12 
Wherein: 

said step of transforming the output of said opto 
electronic systems into an electrical signal further 
includes converting the signal produced from compari 
son to a reference signal into a digital signal. 

14. The method for converting an applied force into an 
input signal for an electrical device as de?ned in claim 13 
Wherein: 

said step of transforming the output of said opto-electrical 
systems into an electrical signal further includes con 
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verting the digital signal into a signal usable by the 
electrical device. 

15. The method for converting an applied force into an 
input signal for an electrical device as de?ned in claim 14 
Wherein: 

the transmission of said digital signal to the computer is 
triggered by clock pulses. 

16. The method for converting an applied force into an 
input signal for an electrical device as ?ned in claim 15 
Wherein: 

the transmission of said signal relating to the component 
of the applied force in the x-direction is triggered by a 
clock pulse Which is 90° out of phase With the clock 
pulse Which triggers the transmission of the signal 
relating to the component of the applied force in the 
y-direction. 

17. A sensor for providing an input signal to an electrical 
device, said sensor comprising: 

a ?rst spring oriented along a ?rst axis; 
a second spring oriented along a second axis, said second 

axis being substantially perpendicular to said ?rst axis, 
Wherein said ?rst and second springs deform When a 
force is applied; and 

a pair of opto-electronic sensor systems, Wherein each one 
of said pair of opto-electronic sensor systems illumi 
nates said ?rst and second springs, respectively, to 
detect the deformation of the springs, Wherein said pair 
of opto-electronic sensor systems transforms the 
mechanical deformations of said ?rst and second 
springs into a ?rst and second electrical signal, said ?rst 
and second electrical signals being representative of the 
force applied to said ?rst and second springs respec 
tively. 

18. The sensor for providing an input signal to an elec 
trical device as de?ned in claim 17 Wherein said ?rst and 
second springs are laminar springs. 

19. The sensor for providing an input signal to an elec 
trical device as de?ned in claim 17 Wherein said opto 
electronic sensor systems include a light emitting diode and 
a light receptor. 

20. The sensor for providing an input signal to an elec 
trical device as de?ned in claim 19 Wherein each of said light 
receptors is placed substantially orthogonal to each of said 
laminar springs. 

21. A sensor for providing an input signal to an electrical 
device, the sensor comprising: 

a ?rst spring oriented along a ?rst axis, the ?rst spring 
deforming When a force is applied in a ?rst direction; 

a second spring oriented along a second axis, the second 
axis being substantially perpendicular to the ?rst axis, 
Wherein the second spring deforms When a force is 
applied in a second direction; 

a ?rst and second sensors, Wherein the ?rst sensor illu 
minates a portion of the ?rst spring to detect the 
deformation of the ?rst spring and generates a ?rst 
electrical signal in response thereto, and the second 
sensor illuminates a portion of the second spring to 
detect the deformation of the second spring and gen 
erates an second electrical signal in response thereto, 
the ?rst and second electrical signals being represen 
tative of the forces applied to the ?rst and second 
springs, respectively; and 

an electrical circuit that transforms the ?rst and second 
electrical signals into electrical signals usable by the 
electrical device. 

22. The sensor for providing an input signal to an elec 
trical device as de?ned in claim 21 Wherein: 
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the ?rst and second springs are laminar springs. 
23. The sensor for providing an input signal to an elec 

trical device as de?ned in claim 22 Wherein: 

the ?rst and second sensors are a pair of opto-electronic 
sensor systems, each one of the pair of opto-electronic 
sensor systems being constructed and arranged to sense 
the deformation of the ?rst and second laminar springs 
by the change in the re?ection of light from the ?rst and 
second laminar springs. 

24. The sensor for providing an input signal to an elec 
trical device as de?ned in claim 23 Wherein: 

the opto-electronic sensor systems include a light source 
and a light sensitive element, the light sensitive element 
providing an electrical signal representative of the light 
received from the light source. 

25. The sensor for providing an input signal to an elec 
trical device as de?ned in claim 24 Wherein: 

each of the light sensitive elements is placed substantially 
orthogonal to each of the laminar springs. 

26. The sensor for providing an input signal to an elec 
trical device as de?ned in claim 25 Wherein: 

the electrical output of the light sensitive element is 
established by the angular position of the light source 
With respect to the means for receiving light. 

27. The sensor for providing an input signal to an elec 
trical device as de?ned in claim 26 Wherein: 

the electrical circuit includes a comparison circuit. 
28. The sensor for providing an input signal to an elec 

trical device as de?ned in claim 27 Wherein: 

the comparison circuit generates an electrical signal deter 
mined by the distance betWeen one of the means for 
receiving light and one of the laminar springs. 

29. The sensor for providing an input signal to an elec 
trical device as de?ned in claim 28 Wherein: 

the electrical circuit includes a circuit for transforming the 
output of the comparison circuit into a digital signal. 

30. The sensor for providing an input signal to an elec 
trical device as de?ned in claim 29 Wherein: 

the electrical circuit includes a circuit for transforming the 
digital signal into a signal usable by the electrical 
device. 

31. The sensor for providing an input signal to an elec 
trical device as de?ned in claim 30 Wherein: 

the transmission of the digital signals to the electrical 
circuit is triggered by clock pulses. 

32. The sensor for providing an input signal to an elec 
trical device as de?ned in claim 31 Wherein: 

a signal relating to the position of the ?rst laminar spring 
is conveyed on a clock pulse 90° out of phase to the 
clock pulse conveying the position of the second lami 
nar spring. 

33. A method for converting an applied mechanical force 
into an input signal for an electrical device, the method 
comprising the steps of: 

de?ecting a ?rst spring in a ?rst direction; 
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10 
de?ecting a second spring in a second direction, the 

second direction being substantially perpendicular to 
the ?rst direction; 

illuminating the ?rst and second springs With ?rst and 
second sensors, respectively; 

sensing the de?ection of the ?rst and second springs With 
?rst and second sensors, respectively; and 

transforming the output of the ?rst and second sensors 
into an electrical signal usable by the electrical device. 

34. The method for converting an applied mechanical 
force into an input signal for an electrical device as de?ned 
in claim 33 Wherein: 

the steps of de?ecting ?rst and second springs are further 
de?ned as de?ecting ?rst and second laminar springs. 

35. The method as de?ned in claim 34 Wherein: 
the step of sensing the de?ection of the ?rst and second 

laminar springs further includes sensing the de?ection 
of the ?rst and second laminar springs by re?ecting 
light off the surface of the laminar springs using opto 
electronic systems. 

36. The method for converting an applied force into an 
input signal for an electrical device as de?ned in claim 35 
Wherein: 

the step of transforming the output of the opto-electronic 
systems into an electrical signal further includes com 
paring the electrical signal to a reference signal. 

37. The method for converting an applied force into an 
input signal for an electrical device as de?ned in claim 36 
Wherein: 

the step of transforming the output of the opto-electronic 
systems into an electrical signal further includes con 
verting the signal produced from comparison to a 
reference signal into a digital signal. 

38. The method for converting an applied force into an 
input signal for an electrical device as de?ned in claim 37 
Wherein: 

the step of transforming the output of the opto-electrical 
systems into an electrical signal further includes con 
verting the digital signal into a signal usable by the 
electrical device. 

39. The method for converting an applied force into an 
input signal for an electrical device as de?ned in claim 38 
Wherein: 

the transmission of the digital signal to the computer is 
triggered by clock pulses. 

40. The method for converting an applied force into an 
input signal for an electrical device as ?ned in claim 39 
Wherein: 

the transmission of the signal relating to the component of 
the applied force in the X-direction is triggered by a 
clock pulse Which is 90° out of phase With the clock 
pulse Which triggers the transmission of the signal 
relating to the component of the applied force in the 
y-direction. 
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